Abstract. Since the settlement of S. Miguel Island (Azores), in the XV century, several earthquakes caused important human losses and severe damages on the island. Sete Cidades Volcano area, located in the westernmost part of the island, was attained by strong seismic crises of tectonic and volcanic origin and major events reached a maximum historical intensity of IX (European Macroseismic Scale 1998) in this zone.
Introduction
The Azores archipelago is located in the Atlantic Ocean, between 37 • -40 • N latitude and 25 • -31 • W longitude and is formed by nine volcanic islands (Fig. 1 ).
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The geological setting of the Azores region is dominated by the role of the American, Eurasian and African lithospheric plates fault boundaries (Searle, 1980) . The most important tectonic structures recognised in the area are the MidAtlantic Ridge and the Terceira Rift (Fig. 2) , that correspond to the main source of the seismic and volcanic activity registered in the region (Machado, 1959; Weston, 1964) .
S. Miguel is the largest and most populated island of the Azores archipelago and is located in the eastern part of the Terceira Rift. The island is formed by several volcanic edifices placed along a general E-W direction ( Fig. 3) and is crossed by NW-SE, NE-SW, WNW-ESE and E-W regional tectonic structures. Sete Cidades Volcano is an active central volcano with a summit caldera and is located in the westernmost part of S. Miguel, occupying an area of about 110 km 2 and representing 15% of the total area of the island and has as highest point the Pico dasÉguas, located at SE of caldera hole, with 874 m.
Seismic activity
Since the settlement of the archipelago, in the 15th Century, many destructive earthquakes, volcanic eruptions and landslides were responsible for numerous victims and substantial damages. The most destructive earthquake occurred on S. Miguel Island on 22 October 1522, and destroyed the former capital of the Azores, Vila Franca do Campo, located in the south flank of Fogo Volcano. About 5000 people died due to the collapse of houses and the impact of two major landslides triggered by the event (e.g. Silveira, 2002; Marques et al., 2005) . More recently, on 9 July 1998, a violent earthquake with is epicentre 7.5 km NE of Faial Island attained a maximum seismic intensity of VIII/IX (MM-56), killing 9 persons and damaging many buildings and infrastructures (Senos et al., 1998) .
In historical times, S. Miguel Island was affected by ten major earthquakes (Table 1) . Apart from the events related with tectonic activity several important seismic swarms of volcanic origin also occurred on the island and in neighbouring submarine volcanic structures. Recent studies (Silveira et al., 2003) concluded that the maximum historical seismic intensity registered on the island was X (EMS-98), as result of the 1522 earthquake (Fig. 4) . In the Sete Cidades Volcano area the maximum historical seismic intensity reached IX (EMS-98) and was related with seismic crises associated to volcanic eruptions that occurred offshore, southwest (1713) and west (1811) of the island (Silveira et al., 2003) . In the last 150 years there were no earthquakes with intensity equal or higher than VII, but at least seven earthquakes reached intensity VI (Table 2) .
Instrumental seismicity record at the Azores started in the beginning of the XIX century but due to monitoring network constrains accurate data were not obtained before 1980. (Gaspar et al., 1999) Figure 5 shows the epicentre distribution of the best-located events in S. Miguel region for the last 20 years. It is clear that the central part of the island is the most seismically active, corresponding to the graben-like structure that extends between Fogo and Furnas volcanoes (Fig. 3) . To the west, also the Sete Cidades volcano presents a significant level of seismic activity on land. All these main active central volcanoes and their related volcano-tectonic structures that extend into sea were the place of major earthquakes and seismic swarms in the past. Events occurring in any of these seismogenic zones can have an important impact in S. Miguel Island, namely in the Sete Cidades region, allowing to conclude that seismic hazard need to be considered during emergency planning and land use planning. (Zbyszewski, 1961 , in: Wallenstein, 1999 ): 1 -Sete Cidades Volcano; 2 -Picos Volcanic System; 3 -Fogo Volcano; 4 -Achada das Furnas Volcanic System; 5 -Furnas Volcano; 6 -Povoação Volcano; 7 -Nordeste Volcanic Complex; 8 -North Platform. (Zbyszewski, 1961 , Wallenstein, 1999 : 1 -Sete Cidades Volcano; 2 -Picos Volcanic System; 3 -Fogo Volcano; 4 -Achada das Furnas Volcanic System; 5 -Furnas Volcano; 6 -Povoação Volcano; 7 -Nordeste Volcanic Complex; 8 -North Platform. (Silveira et al., 2003) . Legend: -study area.
Vulnerability analysis

Field survey
In order to evaluate the impact of a future major earthquake in the study area a detailed field survey was carried out in ten parishes of Ponta Delgada County, located in the flanks of Sete Cidades Volcano and inside it's caldera (Fig. 6) . The 7019 buildings existent in the zone were individually visited, being 4351 classified as dwellings (Fig. 7) . For each one a data form was filled comprising descriptive information about its geographical location and type of construction (Table 3) . Such elements together with a photo from each house were inserted in the Azores Risk Assessment Database -AZORIS, built on a Geographical Information System (Gaspar et al., 2004) for vulnerability analysis.
Dwellings classification
Each dwelling was classified according to the European Macroseismic Scale 1998, that considers six vulnerability classes (A to F) taking into account a particular type of structure (Table 4) . Class A is the most vulnerable and Class F the least vulnerable one (Grünthal, 1998) .
In order to apply this classification it was necessary to introduce minor changes in the proposed scheme due to some particularities commonly observed in the Azorean houses. In one way the adobe as a construction material is not used, however the majority of the recent houses are built with blocks of concrete mixed with fine volcanic materials, such as basaltic lava and scoria fragments. Another point that came up during the field survey was related to the observation that several old dwellings had suffered recent interventions, in most of the cases to increase the number of rooms or even floors. For example, it was detected that some dwellings have sections where the external walls are made from lose or weakly cemented stones, while other sections are built with concrete blocks (Figs. 8 and 9 ). Houses in these conditions were considered to be of class A, due to the different behaviour of the structure in response to a seismic solicitation.
The integration of the collected field data with the EMS-98 vulnerability classes allowed to conclude that around 76% (3306) of the houses belong to class A, 17% (740) to class B, 7% (300) to class C and only 0.1% (5) to class D. Table 4 . Classification of buildings according to vulnerability (Grünthal, 1998) . 
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Discussion
As it was observed following the 9 July 1998 earthquake, in Faial Island, houses with damages less than 20%, corresponding to grades 1 and 2 of the EMS-98, only needed slight reparations. Dwellings with damages between 20 and 50% (grade 3) were rehabilitated, and new houses were built when the observed damages were higher than 50% (grades 4 and 5). (Gomes, 2003) .
1 Fig. 7 . Number of buildings by type of use in each parish (Gomes, 2003) . Legend: A -Dwelling; B -Other; C -Commercial; DPublic; E -Monument. Appling the same criteria to analyse the impact of a future destructive earthquake in Sete Cidades region, and taking into account the type and percentage of damages admitted 
